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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet head 
and a method for manufacturing the Ink jet head in which 
an adhesive not swollen by an oil ink which can be set at 
a temperature not affecting piezoelectric characteristics 
of piezoelectric elements and can be easily controlled in 
application thickness is used. 

SOLUTION: The adhesive used to a bonding part of the 
ink jet head for the oil ink is an epoxy adhesive or a 
urethane adhesive satisfying the following condition 1 of 
a viscosity of 30-500 Pa.S, a setting temperature of 120° 
C or lower, and an oil absorbency of 5% or smaller. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS ■ . • ■: . ^ 

[Claim(s)] ' ' . ^ • , j i. • 

[Claim 1] An ink jet arm head characterized by being an ink jet arm head for oil system mk, arid bemg 
epoxy system adhesives or urethane system adhesives with which adhesives used for a part of jointing • 
[at least ] of a configuration member of said Inkjet arm head fill the following conditions 1. 
(Conditions 1) viscosity; - 30 - 500 Pa-S curing temperature; -- rate of 120-degree-C or less oil 
absorption; -- 5% or less [Claim 2] An ink jet arm head accprding to clarai 1 characterized by said epojcy 
system adhesives or urethane system adhesives fulfilling the following conditions 2 further. 
Coefficient of thermal expansion; (Conditions 2) 100 ppm or less [Claim 3] An ink jet arm head 
according to claitn 1 or 2 characterized by said adhesives being epoxy system adhesives. 
[Claim 4] An ink j et aim head given in any 1 term of claims 1 -3 to which desiccation thickness of 
jointing by said adhesives is characterized by being 1 00 micrometers or less. 

[Claim 5] An Inkjet arm head given in any 1 term of claims 1-4 characterized by said ink jet arm head 
being the shear strain mold which carries out the regurgitation of said ink by the shear strain of 
piezoelectric ceramics. . •i.^ j 

[Claim 6] An ink jet arm head according to claim 5 to which said piezoelectnc ceramics is characterized 

by consisting of PZT. ; . . , , j,. • • 

[Claim 7] An ink jet arm head according to claim 5 or 6 to which jomting by said adhesives is 
characterized by making said piezoelectric ceramics into an adhesion side. 

[Claim 8] A manufacture method of an ink jet arm head which is the manufacture method of an ink jet 
arm head for oil system ink, and is characterized by using adhesives used for a part of jointing [ at least ] 
of a configuration member of said Inkjet arm head as epoxy system adhesives or urethane system 
adhesives which fulfills the following conditions 1. 

(Conditions 1) viscosity; - 30 - 500 Pa-S curing temperature; - rate of 120-degree-C or less oil 
absorption; ~ 5% or less [Claim 9] A manufacture method of an Inkjet arm head according to claim 8 
characterized by said epoxy system adhesives or urethane system adhesives fulfilling the following 

conditions 2 further. j r- 

Coefficient of thermal expansion; (Conditions 2) 100 ppm or less [Claun 10] A manufacture method of 
an Ink jet arm head according to claim 8 or 9 characterized by using said adhesives as epoxy system 

adhesives. r-i om 

[Claim 1 1] A manufacture method of an Inkjet arm head given m any 1 term of claims 8-10 
characterized by setting desiccation thickness of jointing by said adhesives to 100 micrometers or less. 
[Claim 1 2] A manufacture method of an ink jet arm head given in any 1 term of claims 8-11 
characterized by said ink jet arm head being the shear strain mold which carries out the regurgitation of 
said ink by the shear strain of piezoelectric ceramics. ... 
[Claim 13] A manufacture method of an ink jet arm head according to claim 12 that said piezoelectric 
ceramics is characterized by consisting of PZT. • • u 

[Claim 14] A manufactiure method of an Inkjet arm head according to claim 12 or 13 that jointing by 
said adhesives is characterized by making said piezoelectric ceramics into an adhesion side. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 >iiii<>K* shows the word which can not be translated. 
3. In the drawings, any words are not translated- 

DETAILED DESCRIPTION ■ 



[Detailed Description of the Invention] 

fThetechnical field to which invention belongs] This invention relates to the manufacture method of the ' 
ink iet arm head which has the feature in detail in the adhesives used for jomtmg of the configuration 
member of an ink jet arm head, and this ink jet arm head about the manufacture method of the ink jet 
arm head for ink jet printers which breathes out oil system ink and forms an image, and this uikjet arm 
head. . 

[Description of the Prior Art] The ink jet arm head for ink jet printers is a component until it carries out 
the regurgitation of the ink supplied from the ink stores dept. to a record medium, and is the generic 
name of the member which only the portion can remove froni the main part of an ink jet prmter. As a 
configuration member of an ink jet arm head, the manifold as [ of ink ] a liquid pool. The filter for bemg 
nreo^ ed in this manifold and filtering the impurity of ink. Two or more ink chambers for carrymg out 
branching runoffof the ink from this manifold to a delivery. It consists of covering as an appearance 
member for protecting FPC (flexible print circuit) as an actuation circuit member of the nozzle pl?ite - 
which forms the delivery for carrying out the regurgitation of the. ink drop, and an ink jet arm head, and 
an Inkjet arm head from each ink chamber etc. . u 

[0003] Manufacture of such an ink jet arm head includes the adhesion process which pastes up each 
configuration member using adhesives. As adhesives in this adhesion process, the thing of a silicone 
system, a vinyl acetate system, acrylic, a cyanoacrylate system, an ester system, and a rubber system is 
used conventionally. 

[Problem(s) to be Solved by the Invention] However, in the Inkjet arm head for oil system ink, it turned 
out that it cannot be used since these adhesives suck up and swell oil system ink. If adhesives swell, 
since the size of an ink jet arm head and the precision of a configuration will be spoiled, the 
regurgitation precision ofink will fall. , , 

[0005] Therefore as adhesives which are not swollen in oil system ink, although epoxy system 
adhesives and urethane system adhesives can be considered, in order to stiffen these, they must apply an 
elevated temperature and high voltage. However, the piezoelectric ceramics used for the mk jet arm 
head of a shear strain mold has the Curie point when this piezoelectric one disappears, and cannot 
harden adhesives at the temperature exceeding the Curie point. • • 

[0006] in order [ moreover, ] to secure the size of an ink j et arm head, and the precision of a 
configuration - the spreading thickness of adhesives -- if possible - thin - and thickness - precision -- 
although it needed to control highly, with adhesives with high viscosity, this moveable cooking stove 
toll was difficult, and there was a problem to which the defective incidence rate of an mk jet arm head 
becomes high as a result. r.^u • i * u a 

[0007] Therefore, the object of this invention is offering the manufacture method of the mk jet arm neaa 
which used the adhesives which cannot swell in oil system ink, can harden at the temperature which 
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does not affect piezoelectric [ of a piezoelectric element ], and can also perfonn control of spreading 
thickness easily, and fliis ink jet arm head. 

[mcSs for Solving the Problem] The object of tHs invention was attained by the following 

foOOpTl^Mdet aim head characterized by being ink jet arm head for oil system ink, and being-epoxy 
system adhesives or urethane system adhesives with which adhesives used for a part of jomtmg [ at 
least 1 of configuration member of said ink jet arm head fill following conditions 1 . 
rOOlOl (Conditions 1) viscosity; -- 30-500Pa and S curing temperature; -- rate of 120-degree-C or less 
oil absorption; - less than [ 5% ] 2. - an Inkjet arm head given in the above 1 characterized by said 
enoxy system adhesives or urethane system adhesives fiilfiUing the following conditions 2 fiirther. 
rOOl 11 Coefficient of thermal expansion; (Conditions 2) An ink jet arpi head given in the above 1 or 2 
characterized by the 100 ppmor less3. aforementioned adhesives being epoxy system adhesives. 
[0012] 4 Inkjet arm head given in any 1 term of the above 1-3 to which desiccation thickness of • 
iointing by said adhesives is characterized by being 1 00 micrometers or less. . ^ . , . . , 
r00131 5 Inkjet arm head given in any 1 term of the above 1-4 characterized by said ink jet arm head 
being shear strain mold which carries out regurgitation of said ink by shear strain of piezoelectric 

[ST4]*6. Ink jet arm head given in the above 5 said whose piezoelectric ceramics is characterized by 

t* of P^^T 

[0015] -7.^1^ jet arm head given in the above 5 or 6 whose jointing by said adhesives is characterized by 
making said piezoelectric ceramics into adhesion side. , ^ - , • . u r 

[0016] 8 Manufacture method of ink jet aim head which is manufacture method of ink jet arm head tor 

oil system ink, and is characterized by using adhesives used for a part of jomtmg [ at least J . 
configuration member of said ink jet arm head as epoxy system adhesives or urethane system adhesives 
which fulfills following conditions 1. ^ x 

r00171 (Conditions 1) viscosity; - 30 - 500 Pa-S curing temperature; ~ rate of 120-degree-C or less oil 
absorption- ~ less than [ 5% ] 9. - a manufacture method of an ink jet arm head given in the above 8 
characterized by said epoxy system adhesives or urethane system adhesives fiilfiUmg the foUowmg 

room C6efficient of thermal expansion; (Conditions 2) A manufacture method of an Inkjet arm head 
given in the above 8 or 9 characterized by using the 100 ppmor lesslO. aforementioned adhesives as 

epoxy system adhesives. ... ,^ ^-^i. u o m 

[0019] 1 1 A manufacture method of an Inkjet arm head given in any 1 term of the above 8-10 
characterized by setting desiccation thickness of jointing by said adhesives to 100 micrometere or less. 
[00201 12 A manufactture method of an ink jet arm head given in any 1 term of the above 8-11 
characterized by said Inkjet arm head being the shear strain mold which carries out the regurgitation of 
. said ink by the shear strain of piezoelectric ceramics. . , 

[0021] 13. A manufacttire method of an ink jet arm head given in the above 12 said whose piezoelectnc 
ceramics is characterized by consisting of PZT. , • • u 

[0022] 14 A manufacttu-e method of ah ink jet arm head given in the above 12 or 1 3 whose jointmg by 
said adhesives is characterized by making said piezoelectric ceramics into an adhesion side. 

[Embodiment of the Invention] Although the gestaU of operation of this invention is explained hereafter, 
referring to a drawing, this invention is not limited to this. ^ - ^ , • - 

[0024] Drawing 1 is the cross section of the ink jet arm head in the gestalt of operation of this mvention. 
The piezoelectric ceramics base (refer to drawing 2 ) with which the slot where 1 of a reference mark 
becomes the wall of the three way type of the passage of oil system ink was cut, the covering device 
material which 2 pastes up with the piezoelectric ceramics base 1 , and serves as one wall of mk passage, 
and 5 are ink passage formed by the piezoelectric ceramics base 1 and the covenng device material 2 
among drawing The above is the ink chamber of an ink jet aim head. 10 of a reference mark the whole 
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ink iet ann head Moreover, wrap covering. The ink tube for supplying mk from the ink stores dept. 
which a manifold and 25 are pasted up on a filter, and 20 pastes up 30 on a manifold 20, and is not 
illustrated The nozzle plate which has the delivery which Actuation IC and 50 which pasted up FPC 
(flexible print circuit) for energizing 40 to the electrode layer 3 later mentioned by drawing 2 and 45 on 
FPC40 are pasted [ delivery ] up on the front face of an ink chamber, and makes an mk drop breathe out, 
and Dare the injected ink drops. The arrow head in drawing shows the flow of ink. 
10025] Oil system ink is transmitted to the ink tube 30 from the ink stores dept. which is not illustrated, 
and the manifold 20 is filled. The filters 25, such as a wire gauze, are arranged in a mamfold 20, and the 
foreign matter in oil system ink is removed. The oil system ink filtered, with the filter 25 is flowmg mto 
the ink passage 5. On the other hand, if a picture signal is transmitted to FPG40 and is sent from the 
control means of the main part of an ink jet printer which is not illustrated, actuation IC 45 will generate 
the voltage for shear-straining a corresponding ink chamber, and will be energized to the electrode layer 
3 mentioned later. Then, the shear-strained ink chamber will inject an ink drop from the delivery of a 

mSel TTheVortion shown with the slash of** - ** in drawing 1 isjointing of the configuration member . 
of an ink iet arm head. Jointing of the piezoelectric ceramics base 1 and the covermg device material 2 
and ** ** Jointing of an ink chamber and a nozzle plate 50, ** Jointing with the electrode layer 3 (after- 
mentioned) attached on FPC40 and the piezoelectric ceramics base 1 , Jointmg of FPC40 and actuation 
IC 45 and ** ** Jointing of a manifold 20 and the piezoelectric ceramics base 1 , .** Jointmg of a 
manifold 20 and the covering device material 2 and ** are jointing for carrying out reinforcement ' 
adhesion so that, as for jointing with a filter 25, and **, jointing of a manifold 20 and the ink tube 30 
may not exfoliate and, as for **, FPC40 may not exfoliate fi-om the piezoelectric ceramics base 1 in a 

[0027] Jointing ** and ** need not to overflow into a portion as thin as possible and unnecessary. It is 
the portion as which adhesion precision is required most. *i. * 

[0028] As for jointing **, it is desirable to use the small adhesives of expansion and contraction so that 

FPC40 may not separate. ^ ^ ji. • 

[0029] Since jointing ** is the perimeter of a contact with Actuation IC, it is desurable to use adhesives 

[0030] Stfng^ *^has the desirable thing for which the eye of a filter is not blocked and which make the 
amount of adhesives little like. j j^^^^ *- 

[0031] In jointing of all above, it is required that an adhesion process is performed and not to How out m 
the middle of hardening other than jointing in the low temperature and a short time for which 
piezoelectric [of the piezoelectric ceramics base 1 ] does not disappear. -v i ^ 

[0032] Moreover, the color of jointing may be colorlessness or colored. Drawin g 2 is the enlarged- 
section mimetic diagram of the ink chamber shown by drawing 1 . Drawing which looked at drawing 2 
(a) from the vertical cross section to the negotiation direction of ink, and drawing 2 (b) are the sfrabism 
mimetic diagrams of the piezoelectric ceramics base which formed ink passage in the groove. 
[0033] Among drawing, in an electrode layer and 4, a protective coat and 5 show ink passage and 
shows [ the covering device material (Ud of the ink passage which pastes up and forms glass, the 
ceramics, a metal, or the plate made from plastics typically) in which one forms a piezoelectric ceramics 
base and the wall of others / 2 /, and 3 ] a glue line (it is the same as jomtmg ** of drawing 1 ). 
[0034] Although the thing of well-known arbifration is conventionally employable as piezoelectric 
ceramics which constitutes the piezoelectric ceramics base 1, it is ceramics, such as PZT and PLZT, and . 
what mainly contains in the mixed microcrystal object of PbOx, ZrOx, and TiOx oxides, such as the 
metaUic oxide of a minute amount known as a software-ized agent or a hard-ized agent, for example, 
Nb, Zn, Mg, Sn, nickel, La, Cr, etc., is desirable. . . • , ^ 

[0035] It is titanic-acid lead zirconate, its pack density is large, its piezoelectric constant is large, and 
since processability of PZT is good, it is desirable. After baking, the crystal sfructure will change 
suddenly an atom will shift and PZT will become the meeting of a fine crystal of the form of the dipole 
which one side calls plus and an opposite hand calls minus, if temperature is lowered. Smce such 
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spontaneous polarization is random, and negates polarity mutually and the direction suits it, polarization 

processing is further needed. „ . , , . i -^^ • * 

r00361 Polarization processing sandwiches the sheet metal of PZT with an electrode, soaks it into 
siUcone oil, and imposes and polarizes the high electric field of 10 - 35 kV/cm degree. If Voltage is 
appUed [ polarized PZT ] in the direction of polarization at a right angle, a side attachment wall w"l 
shear-strain in the direction of slant according to the piezo-electric slipping effect at the typeface of , 
and the capacity of an ink room will expand. In PZT, piezoelectric [ by this polarization processmg ] 
will disappear if the temperature beyond this is given by making 200 degrees C mto the Cune point. 
r0037] Although the density [g/cm2] of the piezoelectric ceramics base 1 is 8.2 and makes density 
rg/cm21 of the covering device material 2 three or less, below one half of the density [g/cm2] of the 
covering device material 2 is small [ more ] desirable, the whole ink jet arm head becomes hght, and a 
compact ink jet arm head can do it. . . , 

r0038] It is 65 although the Young's modulus or the elastic modulus [GPa] of the piezoelectric ceramics 
base 1 is setting Young's modulus [GPa] of the covering device material 2 to 190-390, 200 or more are 
desirable and low-battery-izing is [ the variation rate of the septum of the piezoelectric ceramics base 1 
can be supported firmly, and it can perform actuation efficient since there is little deformation of self, 

and 1 possible for it. . , • ■ i • o ^ 

r00391 The coefficient of thermal expansion [ppm/deg] of the piezoelectnc ceramics base 1 is 2, and 
although the coefficient of thermal expansion [ppm/deg] of the covering device matenal 2 is set to 0.6-7, 
five or less both difference is three or less more preferably, and can prevent destruction for the camber 
and stress by expansion between substrates with the pyrexia at the time of actuation, and change of 

environmental temperature. i • a ai o« ^-.c;«ki« 

r0040] The thermal conductivity [W/cm-deg] of the piezoelectric ceranucs base 1 is 0.01 , is so desirable 
that the thermal conductivity [W/cm-deg] of the covering device material 2 is more large and large, 
although it is set to 0.03-0.3, and can miss to the exterior the heat generated at the tune of actuation ol 
the piezoelectric ceramics base 1 through the covering device material 2. [ its ] [ of the thermal 
conductivity [W/cm-deg] of the covering device material 2 ] . „ j ^ - , 

r0041] Although the dielectric constant of the piezoelectric ceramics base 1 is 3,000 and the dielectric 
constant of the covering device material 2 is set to 4.0-50 By installing the electrode pattern for the 
dielectric constant of the covering device material 2 being so desirable that it being small, being ten or 
less preferably and driving the piezoelectric ceramics base 1 on the covenng device matenal 2 Since an 
additional capacity is generated in addition to the capacity of piezoelectric ceramics base 1 self, the 
capacity of an ink room is increased, calorific value is increased, and actuation effectiveness is reduced. 
Therefore, addition capacity can be made small, so that the dielectiic constant of the covenng device 

material 2 is small. . , , i „ *u„ 

[00421 The degree of hardness [Hv] of the piezoelectiic ceramics base 1 is 500, although it makes the 
dielectiic constant of the covering device material 2 1,000 or more, more greatly [ the dielecti-ic constant 
of the covering device material 2 ], and preferably, 1 or more times, is 1.5 or more times more 
preferably and can prevent ****** deterioration by the chip in a manufactiiring process etc. . 
[00431 The bending sti-ength [MPa] of the piezoelectiic ceramics base 1 is 100, although bendmg 
strength [MPa] of the covering device material 2 is set to 300-900, it is more than twice preferably, and 
it is stabilized and it can produce a long Inkjet ann head, so that it is stiong to the camber and bendmg 
ofthe covering device material 2. * 
[0044] It is 1 , and although the volume resistivity [omega-cm] of the covenng device matenal 2 is 
setting to 7-10 a more large thing is desirable, and tiie volume resistivity [omega-cm] ofthe 
piezoelectiic ceramics base 1 is so good that it is large in order to reduce the leakage current as an 

electron device. .„ n j • ui 

[0045] Moreover, it is 1.0 micrometers or less, and 0.1 micrometers is still more preferably desirable, 
and 0 3 micrometers or less, if surface roughness Ra on the fi-ont face of adhesion exceeds 1 .0 
micrometers, much adhesives enter an adhesion side, the driving force of piezoelectiic ceramics 
declines, and surface roughness Ra ofthe adhesion side between the covenng device matenal 2 and the 

http://www4.ipdl.jpo.go.jp/cgi-bin/tian_web_cgi_ejje 2/12/2004 



Page 5 of 7 



piezoelectric ceramics base 1 causes sensitivity lowering and a power surge, and is not preferably 

r00461 moreover, the adhesion side between the covering device material 2 and the piezoelectric 
ceramics base 1 -- plasma treatment - or UV processing is carried out. Plasma treatment places the 
covering device material- 2 and the piezoelectric ceramics base 1 into a vacuum chamber, and pours m 
one or mixed gas of Ar, N2, and 02, and it is the electromagnetic field fi-om the outside, it is the 
orocessine made into the plasma state, and in order to raise surface etching nature. th6 fluonne system 
hvdrocarbon gas of CF4 grade may be used for it. Moreover, ******[ processing / UV processing is 
processing which irradiates an ultraviolet-rays luminescence lamp at the direct covermg device material 
2 or the piezoelectric ceramics base .1, and ] under 02 ambient atmosphere m order to take out the 
cleaning effect in ozone. Thus, by carrying out plasma treatment and UV processing for an adhesion 
side the washing clearance of the organic substance contamination can be earned out, the wettabiUty ot 
the adhesives to the whole adhesion side is raised, adhesive agents, such as the minute bubble 
remainder, can be eliminated, thereby, poor actuation of the piezoelectric ceramics base 1 is abohshed, 
and a stable ink jet arm head can be manufactured. . 
r0047TThe slot (L SOmm, H:360 micrometers, B:70 micrometers) where the piezoelectric ceramics base 
1 is very small on the whole surface of the base 1 with a thickness of 1mm is processed. It is constatuted 
bv the ink chamber (L:30mm, H:360-micrometer, B :70 micrometers) fang furrow section used as ink 
oassaee bv ioining the covering device material 2 to the processing side of this base .1 (adhesion). The 
end of an ink chamber is connected with an ink stores dept. through the manifold cdntaimng a filter umt, 
and the other end is connected with an ink delivery (nozzle plate). . ^ •, ^ 

[00481 Moreover, although it forms by sputtering etc. in order to form an electrode layer 3 m a detailed 
member with a thin fihn (usually about 0.5-5 .0 micrometers), consisting of aluminum, a tantalum, or 
titanium is desirable from the point of electrical characteristics, coirosion resistance, aid processability. 
Moreover, it is effective to perform anodizing to improving the corrosion resistance of an electrode layer 
and stability- The example of anodizing is shown below. j - . . . • u 

100491 As the electrolytic solution, the Uquid of pH 7.0**0.5 (aqueous ammoma adjusts) which consists 
of 300ml ethylene glycol and a 30ml 3% tartaric acid is used. Until the piezoelectnc ceramics base 1 in 
which the aluminum electrode layer with a thickness of 2.0 micrdrtieters was formed is iinmersed, it 
makes an electrode layer side plus and voltage amounts to lOOV in current density 1 PaA^m2 by 
constant current Processing is terminated, when it anodizes by the constant voltage of lOOV and current 
density becomes two or less 0.1 mA/cm, after amounting to voltage lOOV. , 
roO501In the gestalt of this operation, the covering device material 2 is pasted up on the piezoelectnc 
ceramics base 1 in front of the formation process of a protective coat 4 after anodizmg of the above- 
mentioned electrode layer. At this adhesion process, before applying adhesives, in the processing side m 
which the slot of the piezoelectric ceramics base 1 was established, and said slot, pretreatment of 
washing, polishing, etc. is performed according to the condition, and, as for the plane of composition of 
the wrap covering device material 2, an adhesion side is formed, respectively. 
[005 1 1 The adhesion side of the piezoelectric ceramics base 1 and the adhesion side of the covering 
device material 2 paste up with adhesives, and the piezoelectric cerattiics base 1 and the covermg device 
material 2 are assembled by one. . ■ a ■ * ..i o or, 

[0052] After the assembly of the piezoelectric ceramics base 1 and the covering device material 2, an 
adhesion side is in an application-of-pressure condition, it is heated to the curing temperature of 
adhesives this appUcation-of-pressure / heating condition is held further for about 2 hours, and 
adhesives are hardened. The ink chamber which a glue line is formed in an adhesion side of this 
adhesion process, and serves as the ink passage 5 between the unified piezoelectric ceramics base 1 and 
the covering device material 2 is constituted. 

[00531 The protective coat 4 which is a resin layer is formed with a CVD method etc. to the 
piezoelectric ceramics base 1 and the covering device material 2 which were unified after adhesion 

process termination. , , j,. • j <• 

[0054] In the gestalt of this operation, the piezoelectric ceramics base 1 and the adhesives used tor 
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jointing of the covering device material 2 are the epoxy system adhesives or urethane system adhesives 
which fulfill the following conditions 1. ., 
[0055] (Conditions 1) viscosity; -- 30 - 500 Pa-S curing temperature; -- rate of 12p-degr:ee-C or less oil 
absorption; ~ the 5% or less above-mentioned viscosity is a value calculated by the measiinng method 
specified to nS-K71 17, and it is 30 - 50 Pa-S more preferably 30 to 100 Pa-S in the adhesives used for 

this invention. ■ ^ „ ^ ^ ' • /•* • 

[0056] The above-mentioned curing temperature is'a temperature required m order to stitien resm (rt is 
three-dimension-ization about a molecule) and to complete adhesion, and it depends for it on the class of 
adhesives, and a presentation. In the adhesives used for this invention, ciiring temperatuire is 100 degrees 

C or less preferably. « . j • • i 

[0057] The above-mentioned rate of oil absorption . changes immersion flmd into oil system ink 
according to the measuring method of the water absorption specified to nS-K7209. Although it is most 
desirable that it is oil system ink which the ink jet arm head concerned uses as for the oil System ink 
used in case the rate of oil absorption is measured here, if it is oil system ink which fulfills the following 
conditions A and B, it will not be cared about. 

[0058] A. In the adhesives used for this invention containing B. coloring material which uses the 
saturated hydrocarbon of carbon numbers 15-18, the unit price alcohol of carbon numbers 15-18, or 
those derivatives as a solvent, and contains them more than 80 mass %i the rate of oil absorption is 1% 
or less still more preferably 2% or less preferably. 

[0059] Moreover, as for the adhesives used for this invention, it is desirable that they are the epoxy 
system adhesives or urethane system adhesives which fulfills the following conditions 2 further. 
[0060] Coefficient of thermal expansion; (Conditions 2) The 100 ppm above-mentioned coefficient of 
thermal expansion is a value measured by the measuring method which points out the length change 
(linear expansion) when raising an objective temperature by 1 degree, and is specified by JIS-K7197. 
For example, if the temperature of the adhesives itself rises by 1 degree, when a size will expand 
0.001mm per m, it will be said that the coefficient of thermal expansion of the adhesives concerned is 1 

[0061] Though natural, this expansion coefficient can be set in the adhesives dried after hardening. In 

the adhesives used for this invention, 85 ppm or less of coefficient of thermal expansion are 60 ppm or 

less still more preferably preferably. " . . ' ^ ^ ™ oan 

[0062] as the epoxy system adhesives which fulfill the above-mentioned conditions 1 and 2 ~ EP-330 

Cemedine Co., Ltd., and EP- 331, 1500, and CS2340-5 grade are used preferably. 

[0063] Moreover, as urethane system adhesives which fulfill the above-mentioned conditions 1 and 2, 

the ARON melt R-2030 grade by bond [ by KBK by the Japanese NSC company, ERI, lOL and 13, 

ET60 (epoxy urethane system), Sumitomo 3M 100 / TE-/, TE-200, and Konishi ] KU 661/662 and 

penguin cement * *990by Sunstar Research Institute A and Toagosei is used preferably. 

[0064] what is preferably used in the adhesives concerning above-mentioned this invention -- epoxy 

system adhesives - it is ~ the inside of it ~ especially ~ desirable ~ ttie Cemedine Co., Ltd. make ~ it is 

EP-330andEP-331. ' ^ • t 

[0065] Moreover, the adhesives concerning this invention are applied to the configuration member ol an 
ink jet arm head, it is desirable that it is 100 micrometers or less, and, as for the desiccation thickness of 
the glue line when joining, it is desirable that it is 10 more micrometers or less. 
[0066] Moreover, although it has come out as a method of applying the adhesives concerning this 
invention to the configuration member of an ink jet arm head to use the well-known method, in order to 
control thickness >yith a sufficient precision, a dispenser, a screen method, or a roll replica method is 
desirable. , 

[0067] ^ ■ ■ ■ r u 

[Example] (Example 1) In the ink jet arm head shown in drawing 1 , it is what made jointmg of the 
piezoelectric ceramics base 1 shown in drawing 2 , and the covering device material 2 the specification 
shown in the following table 1 , and produced by performing an adhesion process. 
[0068] 
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r0069] Although the non-injected nozzle occurred by nozzle plugging or ink leakage within 100 hours 
and the white stripe and the image chip appeared with the comparative ink jet arm head when the ,mk jet_ 
printer (Olympus PJ5400) was equipped with the ink jet arm head which earned out [ above-mentioned J 
production and the continuation printing trial was performed using oil system ink, with the ink jet arm 
head of this invention, all nozzles carry out outgoing radiation to stability for at least 300 hours or more, 
and it turns out that the outstanding effect was done so. . 

rEffect of the Invention] The manufacture method of the ink jet arm head which used the adhesives 
which cannot swell in oil system ink, can harden at the temperature which does not affect piezoelectic 
[ of a piezoelectric element ], and can also perform control of spreading thickness easily, and this ink jet 
arm head was able to be offered. 
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* NOTICES * 

Japan Patent Office is not responsible for any 

damages caused by the use of this translation. * 

1 :This document has been translated by computer. So the translation may not reflect the originatl 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS ' • . . 

[BriefDescription of the Drawings] , ^ ^.t. • ^ 

[Drawing 11 It is the cross section of the ink jet arm head in the gestalt of operation of this invention. 
[Drawing 21 It is the extention mimetic diagram of the ink chamber shown by drawing 1 . . 
[Description of Notations] 

1 Piezoelectric Ceramics Base , 

2 Covering Device Material 
5 Ink Passage 

10 Covering 
20 Manifold 
25 Filter 
30 Ink Tube 
40 FPC 

45 Actuation IC 
50 Nozzle Plate 
D Ink drop 

jointing 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/12/2004 



Page 1 of 1 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation.. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[BriefDescription of the Drawings] ' ' . • r-.u- • 

rbrawing 11 It is the cross section of the Inkjet arm head in the gestalt of operation of this mvention. 
[Drawing 21 It is the extention mimetic diagram of the ink chiamber shown by drawing 1 . 
[Description of Notations] 

1 Piezoelectric Ceramics Base . ■ 

2 Covering Device Material • 
5 Ink Passage 

10 Covering 

20 Manifold , . 

25 Filter . . 

30 Ink Tube 
40 FPC 

45 ActuationTC 
50 Nozzle Plate 
D Ink drop 

** - ** jointing * ' 



[Translation done.] 



ht^://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/12/2004 



Page 1 of 1 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, ainy words are not translated. 



DRAWINGS 



Prawing 11 




[Drawing 2] 




[Translation done.] 



http://www4.ipdl.jpa.go.jp/cgi-bin/tran_web_cgi_ejje 



2/12/2004 



Page. 109 



m)B*mmfff (jp) 



(12) ^ 



4* it ^ « (A) 



#132001-301178 
(P2001-301178A) 

^^13^10^300 (2001. 10,30) 



(SDlntCl.' 
B 4 IJ 2/16 
2/045 
2/055 



F I 

B4 1J 3/04 



f-?3-F-(##) 
10 3H 2C057 
1 0 3A 



ffi^lgtiDftU OL (^ 8 M) 



(2i}mji»i# 


4$S2000-124046(P2000-124046) 


(71)ttllSA 


000001270 










(22)tt«B 


T«fil2^ 4 H 25 B (2000. 4. 25) 




*]iaK9riaK®ir1t 1 TH26S2^ 






(72)««# 


S B— ■ 








«]$^B!7TtS < &Hr 1 ««13:::A4!iej$# 
















«{# e 
















ltp>3 
























art 






F^— A(##) 20057 AFg3 AG12 A(M5 AP02 AP25 








BA14 



(57) [^i^l 

(^# l)*feg;30~500Pa«S 
S^bia* ; 1 2 o'CetT 
5 %WT 




JP0900009. DAT 



Page. 1 10 



( 2 ) 

1 

[i|$fFff*o®ia] 

(.mf- l)Jteaf:30~500Pa-S 
«!^kta^ ; 1 2 CCWT 
K«2^ ; 5 %VXT 

(*#2) f^P3S2^ ; 1 0 0 p pmWT 
Y^v Ko 

[if 5 1 ifllB-f 5/ b-- 5, Kd5. BEffi'tt-fe 

9 5 ^' >^<D-a:A/»f^J^{;:: J; •? SfrSS'T >^ S-ntttJ-r-S* 

5t S r t Sr#«ii:i-5lt*« 5 {c|E«0'f 5/ h 

[ff*:^8j JSS^-rv-^^W-f >-^i;'3^5' h-^?/ KO 
«-©^««iJ©il><c< i:t-eiJ{::«fflr-S««S)Sr, TIB 

1 ) ;30~500Pa-S 
m.\YM& ; 1 2 OtJiJtT 
Kjft^ ; 5 %iJJlT 

S«^tiJ;i^ $e>(cTI2*#2i^?iy5:i-ri:^#®i:1-S 
(#:#2) im^-^ : 1 0 0 p pmtJlT 

[is*« 1 0 1 mim^n^^-^^^yfmmm t -r^ 
[8»*« 1 1 1 m^mmmz. x ^^^^u<o^m!lm 

Sr, 1 0 0 ym^Tt-r^r i:Sr4#^t-t-'5W*^8~ 
tit 1 2 1 SSIE'f i^^ y h-. 5. K*s. JE®<± 



#M 2001-301178 
(P 2001-301178 A) 

2 

•&^»f^^^M■Cfc5riS^#^i-r2>it*^8~l l<o 

?>;fcS::i^#®S:i:-t-'5ff*«l 2(c|E«<D-f^'i^v?3; 
5, 1,^5, K«>i!!it*&. 

1 2 1 3 tc|a«©'f V V^y KroiS 

jg^^iSo 

10 0 0 u 

ffi{-§SL. PU<«. ■<>i'i:'z^-yh-^yV<Dm^^U 
[0 0 0 2] 

S:ia®IK^->etW-t- 6 * -e<ofli^g|5^)-e$> 9 . -< ^ 
SIS' hT'y V;?3ji:{*:*»t,-?:©«SS^)^©;^3i*)^L«s^tB* 

[0 0 0 3] 5 'i:^' v?c= ?/ h'^-.y KOiSat 

So 

[0 0 0 4] 

-e, -l'>'i5'COBtttlffi«>65^*>Tb*5o 
[0 0 0 5] ^<Ofc*. JS^-O-^T^jSL^iV^S^^J 



JP0900009. DAT 



Page. Ill 



( 3 ) 

3 

[0 00 6] 5/ h^s' KO^fe^?^^ 

ii5< /io-C U* 5 ra«;iSS>ofe. 

10 0 0 71 J;oT. 3|£:%?^©i6*){4x fffiJ^'f V'j^ 
iiiir-r. ff®^4m^©JEEa^4{cJ^«S^J|■x./£V^^i.^-efil 

Y^y K(0$l{Jt:&j£SrlMt-r5rtt?fc.5. 
[0 0 0 81 

[0 0 0 91 1. W^-f Vi:^^<D^ V^v^a;?/ h^?/ K 20 

■^Z.h^W^h-r^'i-yi^'J':'^^ V^y K, 
[00101 *SS : 3 0~500Pa • S 

mcWLm. : 1 2 0"CJstT 
KJft^ ; 5%etT 

^©-f V v'a. ?/ b ^ K» 30 
[00 1 11 (*^!t=2) |^K§g^ ; 1 0 0 p pmiJlT 

[0 0 121 4. t(llEa«SiJt-iSS«a5®|fcj!jSII^ 
1 0 OMmgilTTfcSr ti£-#|Rt-r5_h|El~3 

[0 0 13] 5. ttia-f i^;5'i'ct5/ h-v5, K*5, JE«tt 
■fe 7 $ if jJ' ^ ©-erA/Bf^J^ic J; •) ttriE-r V^' Sretffl-r 
"^hWrnm-^ii ^Z.h Sr#« ir i-* ±15 1 ~ 4 <OV ^T 
1 :S{C|2«(^>r ^^i^ y h-^y K 40 

[0 0 14] 6. mmEEMi^-^y^y^^i)^. PZTt^ 

[0 0 151 7. ta^mmmica^mmm^. tfiisjEB 

IB 5 « fctt 6 ic^m,(0^ ^i^i^^^y h-^iy K. 
[0 0 16] 8. 1fy^^l^i^m(0^>i'i^:'^y h^y h' 



4#li2 001-301178 
(P 2001-301178 A) 

4 

[00171 (^#1) JtelE; 30~500Pa • S 

m.\YM& ■> 1 2 o'cetT 
mm^ ; 5 %£tT 

$ ?>{CT12^#2 SrJiSSfci-r t Sri|#mi:-t-S±fH8 JdlE 
[0 0 181 (*#2) ^ffl^3i^ : 1 0 0 p pmWT 

1 0 . mfs.mmmi:=^^^->^^mm t^?>^t sr#ts 

t1-S±ia8*fc«:9{!:fE«<OW:^^e?3:5' h^y 

[00191 11. tammmmi^x ^mmmto^mmm 

Sr, 1 0 0/*mWTi:-t-5ri:Sri|#mi:i-5±IB8~l 
0 <DV^i■^^«i 1 ]fifclS«©-f ^^^^ y h^iy KwSJit 

[0 0 2 01 1 2. tJI2^>-^v5^5' h^?/ K^S, JE« 

S-&A/»f^?^S-efc5r.i:<Sr#mi:-r5±l28~l 1(0 

[0 0 2 1] 13. tfIiEffilt'l4-1r9 5 3'^^>i^ PZT 

[0 0 2 21 1 4. tmmmmi^i:?>m^mK mfss. 

Jiiai 2*^cJil 3{w|E«<??>r>';J'i^^5' b^?/ K»»! 
[0 0 2 31 

[0 0 2 41 El ill. :^^m<Dmm(Dmmi,zi6if^^:y 
i^'j::^y h-^yh'<ommm^m-r^h^o m^p. ^mn-^ 

^gB«-. 5 7 5 ^ 1 t ^g|S«- 2 1 1? 

JJ^— 2 5 tt7 -f /W^ ^ 3 0 K 2 0 {C 

^fcfe^-f v^^zr-T', 4 0ttlll2-^mj^-r'5fl;®K3 
tc:iim-t-'5fc*®FPC (P'^=¥'>://W7'y MJ—^ 
yh) , 4 5ttFPC4 0(;ig|«$nfcip«Jl C, 5 0 

[0 0 2 51 mm\.^£\'^-f>'^BmuA>hm^-f>^iii 



JP0900009. DAT 



Page. 112 



( 4 ) 

5 

= ?/ h 7'y :/i5'**^©$iJi»^®d^^iii^m-§-*SF P C 4 
OSreoTil|P>nT< Si:. IBt!lIC4 5tt. ^f/Si"?. 

10 0 2 61 mi lc43V^T0~®<:O^il&^?^-r$P:9•«■. 

9 5 s/ ^Sf*: 1 t ^lfI5«- 2 4: og!i&95, (Dtt 
'Tv^'^-^v/^iyX/wT'w— b 5 0 toS*SiJx ®i* 
F p c 4 0 1 ffimti-fe 7 5 -jx i!' ;^S^ 1 ±{c#^ ^ tufc 
3 (^5*) t <r>mm^. ®»*F p c 4 0 hwm I 

C 4 5 t nmm^. ©tt-^-*:— K 2 0 4: ffim-tt-fe 9 
1 t <Dgl*^. ®»4-vrr5tx-/v K 2 0 t ^ 
«|5*r2 t(DS*glJ, /V'K2 OrttJ:;feV''T:7 20 

^ fV^ 2 5 <Og^«Si5, (Dtt^— /V K 2 0 i: W 
')-:2.—-:f sot ©^itSP. ®W:F P C 4 0 *SJE®<<t-fe7 

[0 0 2 7] ^mW^^i.XT®\%. nriBJ&IS«?f»< , ^ 

10 0 2 81 g|«gB®ttF P C 4 0 }iSfHJ^5i^''£V^ J; 5 
[0 0 2 91 ^«a5®t41!») I C t<^>g?^^fflT?fc5<0 30 
[0 0 3 01 S«FSK2){4. 7-f/^^«)BS:iS*t>-&/j:V^ 
[0 0 3 11 -hfH^T(D^«^35^-43V^r. ffiffitt-fe^ 5 

[0 0 3 21 S«ei5©6««lfe-CtWfe-C'bfiliP 

S2 (a) I*, -r V:}'©«ffE)l;&|1iI(c:>ISfL. 40 

mu.fmmi>^h%fzM. is2 (b) ^>^j?KK?r« 

So 

[0 0 3 31 Htf. U4£E1ltt-fe7 5 s/^^Sf*:. 2« 
[00 341 5 3/ 1 Sr«ifigi--5£Em 50 



2001-301178 
(P 2001-301178 A) 

6 

■e#S:i^ PZT. PLZT^<0-fe7$ .y^';^t?, ±tc 
PbOx. ZrOx, T i OxOm-g-^/igSm-. VP' 

^J^JiNb. Zn. Mg. Sn, Ni. La> Cr 

[0 0 3 51 PZTf*. V^v>/W=i V^-Cfc •? . 

<7)-C^if*LV\ PZTtt. mS^TffStv ^ 

[00 3 61 5>fii*aa«> p z T<Dfi«sr«ffi-e*^^. 

v-y rj^'Jft'^^tcattT. 1 0~3 5 kV/cmm^(Dii5 

«#Wt-c, ^>ffi-fSo i^«ibfePZT{c5^«;^i^»c 
v'Ttt, 2 0 o'cs-^a y— ^t UT. rttttJrwtaft 

[0 0 3 71 5 -;/^;^Sf*:i©^« Cg/c 

m^] 14. 8. 2-efc9. mnU2<DmS. Cg/cin] 
tt. 3«Ttl.TV>S«^ ^«I5*t2(D«5a[ Cg/c 

[0038] ]EEmtt-t 9 ^ yif 1 (Oir^'^iPXtt 

CGPa] 6 5t?fc»3. Ma5«-2<0-y>^ 
CGPa3 14. 1 9 0~3 9 0 i: LTV^S:d^ 2 00 
IJt±*s»* V < . BE«tt-fe 7 5 rJ' 1 ©PHM©^ 

[0 0 3 91 s.mi^'^7 5.y^y^mi^i<r>mmm^m 

[ppm/deg] 2-e&»). 2 ©SRifllgSg^ 

^ Cppm/deg] 14. 0. 6~7 t UrVNS:d5. P5 
#®M!SS5iJlT. <t?)»*U<t4 3£tT-Cfc>), i^ib^ 

[00401 5 5* ;^af!t^ 1 cof^e^^ cw 

/cm-deg] t4. 0. 0 1-Cfc«?. mmt2(DmR 
(W/cm • d e g) f4. 0. 0 3~0. 3 i: LT 

V^S;45. mmt2<Dmmmm CW/cm • d e g] 14. 
<t :*;#VNjsm*b<. 9 5 5/ jf' >^ 

1 <OlBKl^tc»^1-Sf^SrlEa5«- 2 S-il bT^gB'>> 

as*si-ri:«stf*So 

[004 11 mmm-ty $ •> i wpmj^»4. 

3 , 000 -Cfc •? . 2 <Dil«^J4. 4 . 0 ~ 5 0 



JP0900009. DAT 



Page. 113 



( 5 ) 

7 

[0 0 4 2] JE«tt-fe7 5 3'^'^S<!^l<D?gS CHv] 
5 0 M«PIJ2(OSI«^«. 1, OOOjJi 

(0 0 4 31 ffifl;'l4-fe7$5'^;^«#:i©tttf3S$ CM 
Pa] tt, 10 0-C*>»), ^^2<DttJf3fi* [MP 

a] 3 0 0~9 0 0 i: LTV^S^5, 0*L<(*2fe 

[0 0 4 41 ffiS14-tr7$ 5'^';^af*:i<?5#:ai»*t^ 
[Q • cm] 1-C*>t), ^giJ*t 2 <D#:«ffi*nL^ [Q 
•cm] tt, 7~1 0 t Lrv^5:S^ J;^);^#v^ri:;iS 20 

[0 0 4 51 ^eq«2 tffil;tt-fe-9? 5'i^;=<.»#: 

1 t(Dra<^S«®®^SfflSRa«. 1. Quia^VXT-Q 
fc*).»*U<tt0. 3//m«T, J€t-*SF*U<«0. 
1 u. laUm-^ U < . ^**®®^B!|fa$ R a *5 1 . 0 m 

[0 0 4 6] ^«a5$?2 t/EStt-fe^? 5':J';^SflS 30 

mit'^^^y^y^mi^^l^mt. Ar, N2> 02C>10 

V\ UV«ta«^^i^^3t7:/7'SrKg^giJ«-2 

^iEE«i4-fe 7 5 -jy J? 1 mfigi^-r s«ia-es> •? , ^ 

[0 0 4 71 mpiti. m 

$ 1 mm©S^ 1 ®— B(C^iI^/£S|giJ (L : 3 0mm. 
H:360;im. BrTO^m) ^^SPX^c^XTV-Sc - 
oS«i:i<D»DXB(c^eB*f2^S'a- (^*) -TSriJc 
J:*), '<>'^'«EllSi:/j:5-f ^'^^^W^ (L : 3 Om 50 



#M 2001-301178 
(P 2001-301178 A) 

m. H: 3Q 0 ftm. B: 70/im) *5^^»;iffif^ig$:tT. 

So v:j'^-ir>'/^(D— sffit*7^-/'v^^-3' ^s^-&^i'-7 
[0 04 8] X. rnnis 3 i-tm.m^£^m^nm-om^i- 

•5 (ii^. 0. 5~5. OummSt) fc«>. ;^/-;5/^y 

[0 0 4 91 m^^i LT. 3 0 Om ICD^ii^WV^y 
='—/\-RXf3 0ml<D3%m^^i)^h^£^pH7. 0± 
0. 5 (Ti-'^-r^-COTtt) <DtS?SrfflV\ li[$2. 0 

>^»«s:i*a«L. fi;ffi)Kfi!lSr7'9>^(c:bTm«E«ai 
mA/cm''t?«JEE3JSl 0 0 V{;iiS-rS*-ett«mSfE 

■e. mmi o o vtiisufc^tti o o vo^aE-esffi 

K-fbSr^frVV ««ft^i[/Si5 0 . lmA/cm^6tTt'5Co 

[0 0 5 01 :^mM<omwnz.is\^xi^. ±^mmm(ouh 

mmwm^. ^mi^ 4 (Dm^r.mm^mmu 2 srji ® 

tt-fe- 7 5 5' 1 (-^*i-S„ ^S*xa-c{i. ^ 

«^RlS:^^-r5t(r(c. $ ;^Sft: 1 OSSSC 

[005 11 5 y ^ ^Sf*: 1 (O^^ffitSlaJ 

^ y^&w 1 1 2 i-t—mz-m^^x e>tL.5o 

[0 0 5 21 JES'tt-fery? s'^;;^a#:i i: MgiSW 2 OD«a 

$ ^ e> r (Dim • *Rf^^flldSi^ 2 ^MiSit ^ H 
S«^i)J;is§l^b$nSo :i«>««xe{cj:!)g|«eds 

[005 31 mmJM^Tm-mt^thtc&mm±9 5 
y^j^^fri t^mj2jc*ru. cvDjsfe^tc-owiiia 

[00 541 ^mM<ommicisv^x . mm^±7^ yi^ 

[00 5 51 1 ) JteS ;30~500Pa-S 

ei^kiaS : 1 2 0"CWT 

fl^tt^ ; 5%i!itT 

±IBittS«. J I S-K7 1 1 7(c^^$tts?Bfl^Sr& 
feV^'T. »*L<tt3 0~l OOP a • ±»)iGF*b 



JP0900009. DAT 



Page. i 14 



( 6 

9 

<«30~50Pa • S-CfcSo 

10 0 5 6] iMMitumt^. mm^mt (.i^^^z^ 

[0 0 5 7] ±fHK?ft^«, J I S -K 7 2 0 9 l^lMM 

[0 0 5 81 A. mmmi 5^1 scomam^tTi^m. * 

1 5 ~ 1 8 ©^ffir/wn-zw^ 1> b < »i> 

< 2 %eiT. * <b b < 1 %«TT?*> So 
[0 0 591 7)c5S5g(-«^§tvS^«^J«. 

[0 0 6 0] (^2) l^ffl^ag^ ; 1 0 0 p pm 

(i^3S) Srfib, J I S-K7 1 9 7-e^^$ 

0. 0 0 lmmJ^9gi-5»-^. S^«*^J<Dfgij^gis^ 

[0 0 6 1] mi^^ii^h. :L(ommmti. mit^ff>m.m 
«^PJtc*sv^-c, mmmm^. »*b<«8 5 p pm&. 

T, $t>tc»*b<«:6 0 p pmeiTt?*>5„ 



#M 2001-301178 
) (P 2001-301178 A) 

10 

[0 0 6 2] ±IE*#l*5j;t;5 2§r?ffiyh-f3:jKdr->5K^ 
mmtVXit. ±;<y-(>-im<OE,P-3 3 0. EP- 
3 3 1, 1 500. CS 2 3 4 O-5^*S0*b<«V> 

[0 0 6 3] ±|E*#l*5j;t)5 2Sr^;^ci-<}' 

bTfi. B*NSCtti!!OKBK. ER 
I, lOL, 13, ET6 0 (3o.ti^->" '^U-fr>' 

. ^AtfcKcoTE- 1 0 0, TE-20 

0, 3-v'%hK<^'J^:/ KKU6 6 1/6 6 2. 

-swttMco-tv^v-fe;^ >- h # 9 9 0 A. Mm.^m^ 
s. 

[0 0 6 4] JllE*5S|g^c«sg^*^Jlc4ov^■r, /gp^b 

■C#j;i»*b<tt. •fe><y-<>'tti!iEP-3 3 0, EP 

-3 3 l-C$)So 

[0 0 6 5] *^9q{C#S@^«j^J^^-i':/j!'v'^5/ 
h y KOfllJsKmtJJ:^* b, b)t t # <0^«e<0 
^jSIKfftt. 1 0 0 wmgilTt^fcSr t*s»*b<. $ 
0 Alm^^^Tt?fc-5r i::iS*J^bV\ 

[0 0 6 6] :^^miz.^?>mmm^-f>^i^=^^y 

^fe^fflv^sr t^Jsm^-Sds, pJ¥Srif»a[A< ^^'Ma- 
— /wte^ifeds®* bV\ 
[0 0 6 7] 

immm] mmm 1 ) la 1 t-s^ bfc-r v^^^ 5/ 

y K(J:J3V^T, g| 2 JC;^ bfcJEtttt-fe 9 5 3/^ 1 
i: lEgp«- 2 i: ©S^gpSr. TIB« 1 J^^ftt^ bfe 

[0 0 6 8] 
[^11 
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1/// I7r^Vr O 




CD OQA 


Tc inn 

lb lUU 




(Pa.S) 


200 


70 


600 




1 An 






BR** (%) 


0.1 


1.2 


5.6 


^^SS (ppm) 


81 


80 


200 


nmmm (/.m) 


3 


5 


10 




^^^^ 

lo^^ei^b 


y'J>y* ()±l*Sg) 
5 ^[§|«^b 


12li#(ISiiE<k 


mm 


1000 nnsimi^ 


5ooR$r<a$T» 

/cJiff^ 1000 B# 


24 B$ 

BB x«v An 











10 0 6 9] JilBf^KLfc^ V^i^^x^?/ h--?/ K^r-f 
^i?3is/ hT"!) (;if-y :/^-«;5^ttiiP J 5 4 0 0) K 

=c y K-ei*, 3 0 0 iNPMet±-T?t>^y X/w*s^;t 

to 0 7 0] 



2 ^95^ 

5 -i^^i^mssk 

1 0 

2 0 ^—jf;— K 

2 5 :7vf/V'^ 

3 0 ^l^i7'^:x.—-f 

4 0 F PC 

4 5 ^ib I C 

5 0 yX/WT'V'— h 

D ^i^^M 
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